SN A0 Y

United States Patent [

Salmon et al.

US005592375A
(111 Patent Number: 5,592,375
451 Date of Patent: Jan. 7, 1997

154]

[73]

[73]

[21]
[22.

[51
[52.

[58]

[56]

COMPUTER-ASSISTED SYSTEM FOR
INTERACTIVELY BROKERING GOODS OR
SERVICES BETWEEN BUYERS AND
SELLERS

Inventors: Bardwell C. Salmon, Weston; John D.

Borgman, Acton; Thomas O. Holtey,
Newton, all of Mass.

Assignee: Eagleview, Inc., Weston, Mass.

Appl. No.: 212,349
Filed: Mar. 11, 1994

Int. CL® .....ovierrrrnnnee. GO6F 17/60; GO6F 19/00
UNS. Cl o, 395/207; 364/408; 395/209;

| 395/222; 395/605
Field of Search ... 364/401, 402,

364/403, 407, 419.19, 408

References Cited

PUBLICATIONS

“A Nationwide Home Listing Network™, The Boston Globe,
Nov. 21, 1993, p. A91, A%4,

| 502

Buyer specifies Buyer's F’r::iile with
‘must” and “want” characleristics,
weighing and fargei number.

Primary Examiner—Robert A. Weinhardt
Attorney, Agent, or Firm—Fish & Richardson P.C.

[57] ABSTRACT

A computer-implemented system for brokering transactions
between sellers and a buyer of goods or services, including
a database, a seller interface, and a buyer’s interface. The
database contains information, including multimedia infor-
mation, descriptive of respective ones of the goods or
services. The seller interface enables the sellers to interac-
tively enter information, including multimedia information,
into the database. The buyer’s interface provides a knowl-
edge-based interactive protocol, enabling the buyer to select
and review the descriptive information from the database,
and makes perceptible the multimedia information in

response to an interactive buyer request.

11 Claims, 46 Drawing Sheets

Too Many {

SE Applies Filler

504 —

DBHS selects products malching | SO0

all "want” characteristics

1

DBMS selecis products matching
all "must” characterislics |
Too Many
How Many? St Applies Fiiter
Too Few
CK

< fargel
522: l: L,
Buyer's Interface rank-orders

producls according o
“want” weighling

Buyer's Inferface presenis stafistics
and summary of bast matches

Buyer modifies weighiing
factors or lorgei number

AB8 - Whal

else does
Buyer
want 1o
know
or do?

Buyer modifies
Buyer's Profile

L

Buyer selecls from
among products

570

572

Buyer's Interface records
transaction in Aciion Log

£ xit

Jatpl

520

How Mun; N

Perfect Malches?

> = larget .

550 55D

Buyer reviews
Product Profile

" |

554

Buyer reviews
supplementary and

muliimedia informalion

556

Buyer “scores” annolales
or rejecls the product

_j 540

Buyer selecis
individual product

for delailed review

Buyer interface dispiays
| general information




5,592,375
—
O
Ll

saj1j0.4 s 1ahng
s3|1J04d |onpo.d
DJD(] ‘sabouyy

1obDUDI
aspqp|0(]

pasog 9Ny

eziieloeieyd
qur
p3

10¢

{1adx] IXa] "08pIA olpny sseidwo)
< 95DQD{D(] DIpaUIiny eimde)
s 0BG 00¢
n bo uoijoy
= — e e = —
7 p

S?_mwM iiiii T
|

A | )
= | sabbuy @@
= | =
= | (X8 | ——
ar | B

oe A P

99D} 19JU| S 19|[9G

| 32D} Ja|u| s Jahng

|
|

0065 “ AN
|

—
=
J
-
I SR By

U.S. Patent



5,592,375

Sheet 2 of 46-'

Jan. 7, 1997

U.S. Patent

ANSN/VUN
ANSN/ VN

YbiH MO 11Q

uorjpsuadwon

[4¥4

18Ul "20Q ISDW yang
~ uoljpanp]

(%4

pad
Ayjo)
Apupg

‘g sbibnoQ

1991|G | IS J-9WDN
i

LI N

80000d

uoIjisod

80000d
. 0000d

30000d
G0000d
y0000d

£0000d
¢0000d

ISD]-SWDN

. 0000d
90000d
GO00O0d
£0000d
¢0000d
¢0000d
10000d

16y adng 91| @i 1onpoid

I0000d
jonpoud



5,592,375

Sheet 3 of 46

Jan. 7, 1997

U.S. Patent

T[T RTEEY fola

9¢¢

q| Us3.iag

244

e

9Ga 1S

[X9] U3910G

AR
JAAR
9LE 1S
9G2S |

9Gc 1S
9G2 1S
9G2S

889 1S
VI TARY
G2 1S

4¢ "Dl

UIN"LZ2HOA

QINEBGLIA
JIA'6OIMMA
A L9 LA
AIANI9E 1IA
AINGIE LA

AINPIELIA
JINEOGAEA

JIA 662dVA

JIAN'BZIAOA

8¢¢

dIA'G9L ISA

3)14 03PIA

QI $anpo.d



5,592,375

Sheet 4 of 46

Jan. 7, 1997

U.S. Patent

o ST IE

¢l000d

AVM BGCNNY

AYM LG2NNY | 210004
AYM 08I0V 1 1000d
AYM 6/ bIQY 11000d
AYM 8. bIaY 11000d
AYM 621 18V 90000d
AYM 82118V 90000d
AYM'/ 2118V 90000d

AYM 2G9VOV GO000d
ANIM LGOI 1Y £0000d

|0000d
RURSIL M

AVM GO 148V |
914 olpny

a4

Uol}ISO4 U33.12G

GV ¢

(] U88.12g

e

_xe._.. .ﬁo*o_uowmd‘

bV e




5,992,375

Sheet 5 of 46

Jan. 7, 1997

U.S. Patent

3|DJs] |DaY JUBW|SaAU|
1auWnsuon SUDOT
S|DO1jNJ3wWIDY

1JDJI2UIY [DI248WIWIOND

92uDU|
aououl 4
fbojouyoajoig
320ds0.3Y
Sal|qIassyqng
$3l|quIassyqng
Sal|qUIasSyqng

G9¢

13410
§99IA9(] "PUODIWAG

swajsAsqng "199|3

19¢ 99¢
uolybzlbI23dg
Aagsnpu MmoLIDN  Adjsnpu

poosg Aysnpujl yur Asud | @) juauodwon

|0000d

10000d
I0000d

¢9¢C

dl 13npoid



Sheet 6 of 46

Jan. 7, 1997

U.S. Patent

5,592,375

17Dl

ublsaq uayop
buisijtanpy

V87 96¢
jury Asag | qf usuodwo) [ g ponpodd
0.2 :
/ - °C Dl
uonouiblig uoo |  sa|pg/buijayIDN £0000d 466
uDIDIUYIA | uoljonpo.d ¢0000d
1aubisag jonpouy ubisaq 20000d
59)DG sa|pg/buljaypy 10000d | 267
buijey oy 53|Dg/buijaypy 10000d A./
9/¢ GlZ vie | €1¢ ¢/ 166

MOLIDN Uoljouny|  ppoag uoiouny g} Juauodwon

U] A9ld di 2npoid




U.S. Patent  jan.7,1997 Sheet 7 of 46 5,592,375

Audio-Video
Capture
Compression

Scanner/
Character
Recognition

Storage

and
Communication

324

Characterization
andg

Annotation

322

Database

100



U.S. Patent

Jan. 7, 1997

ENTER

ESTABLISHED PRODUCT
ENTRY SESSION

352
Seller Establishes
Product Name
354

Sl Presents Top
Level EP Catagory

356

8

ol Presents
Next Level Catagory

According to Choice

360

Sl and Server
Validate Completeness

of SP

£ xit

FIG. 3b

Sheet 8 of 46

370
Sl Presents
Question

Seller Provides

Audio and/or
Video Response

Seller Provides
Document for
Inclusion

System Scans,
Digitizes and

Converts to Text

Seller Eniers

Names, etc. O
I References .

5,592,375



U.S. Patent Jan. 7, 1997 Sheet 9 of 46 5,592,375

EagleView Inc.

FIG. 4a

vl

o
0
X g
-
I 2 5 .

- C c .=
Ll 5 8 @ B8 © s 9
- pnd L t; 2 .E =3 - E e
-~ ""'-S-C - = S Q £
whihes £ w v a O w o O

o
ol @O OO OO OO
Li.

402~



5,592,375

Sheet 10 of 46

Jan. 7, 1997

U.S. Patent

uopejiodsuel) | |

Alljeridsoy|| ]

suopiedjunwwadale) || ese] yijesy|[ ]
seliquiessyang][(]  '[3uswuieaop|[ |

[s310dg] ] leroueuly| [ ]
[resed] ] [suewuosiAug|[]
- |Buiysigng|{ ] ABisu3|[ ]
Bulimaejnuepy| [ | - ED

AYLSNANI

'au] meipe|bez

18410 O
uoijeoaon?) O

uoneanp3 ()
uonesusdwon O

uoi}Isod O
19SS ()
uonoung ()
A1ysnpu) @
SA'11404d
die§ eBed 131p3 e

F]



5,592,375

Sheet 11 of 46

Jan. 7, 1997

iiiiiiiiiiiiiiii

llllllllllllllll

U.S. Patent

sel|qwessyqng teyig [ ]
sediaeq ‘puojlwes P
welsAsqng 31983 [X

Adjeydsoy|[ ]

%3 wieer |
oetusaRGg) |

_ mtm_mm_ [ ]

- [eseseg] ]
AdLSIANI

‘au| meipe|be]

1930 ()
uoneasoy ()

uopyeanp3 ()
uoijesuadwo” O

uolyisod ()
18SIIS (O
uonauny ()
A1snpuj @
SATI408d

dieH eBed 1up3 e)1J



5,592,375

Sheet 12 of 46

Jan. 7, 1997

U.S. Patent

P¥ DI

"Ju] meipe|be]

1ey30 (O
uoil1ed0?y O
uolneanpy O
uonesusdwod ()
uonisod ()
18SIIS ()
uonouny (@
Ansnpu; (@)

SATIH0dd
die§ eBed up3 eI

oy



5,592,375

Sheet 13 of 46

Jan. 7, 1997

U.S. Patent

[CEEC [
[1e0u8g] ]
[Butiniaejnue ][]

sejeg/BuneyieN|]

¥y

eAnesSuIWPY|[]

-auj mei)e|be3

1ey3g O
uopeao] ()
uoneanp3 ()
uonesusdwog ()

uonisod ()
18SIIS ()
uonauny (@)
Asisnpuy O

SATIH0Ud
diej eBed 11p3 o3




5,592,375

Sheet 14 of 46

Jan. 7, 1997

U.S. Patent

(][]

v

I eees M s
RO T
Buisiyienpy [ epnue|[ ]

sejeg/Buneyiep][X]

\\\\J aAneIsiuwpy|(]

NOLLONNA

‘JuU| meipe|be]

dieH

10410 O
uoi1ean ()
uolyeanp3y O

“uonesuedwog ()

uonisod ()
19SS (O)
uonouny @
A1ysnpuyj O .
SATIIONd
efed up3 o



8y "Dl

5,592,375

1830 O
uoi}edao’ O

uoiyeanpy O
uopesusdwo] ()

Sheet 15 of 46

uonisod ()
19S1IMIS @)
uoiauny (@)
Ansnpu| (@)

SA'TIA0Ud

die§ eBed up3 ej4
-au| meipne|Be3 =

Jan. 7, 1997

U.S. Patent




5,592,375

Sheet 16 of 46

Jan. 7, 1997

U.S. Patent

ieinsuog] ]
|ejdJswwio [ ]
[11e30d] ]
(Bunyexsewsiej | [X]

‘ou] meiae|beg

1ey10 ()
uoneao ()
uoieanp3 ()
_._o_ummcon:_oo O
uonisod ()
18SIIYS (@)
“uopaung ()

- Ansnpu| ()
SATIA08d

dieff eB8ed 3p3 o7



S

EagleView Inc.

2 o

ol c

- o 5

‘ ‘ 2 §

: S S @© = O _

@ U > 5§ - 5§ & - .

Q.| H o prer 7p) - E o @ -5
) 3 g = — E 3 3 £

- o = = = nc- S 5

€6 5 o O O

@ ® ® @ O O

ol @ @

E . i



5,592,375

m si0}ae4iq 40 pieog|[ ] 19410 ()
: spisai] [ uopeany ()
3 g|essejo .

z loym|[ ] uoneanp3 ()

juepiseld @dA|[ ] uonjesuadwo) ()

= E_H_ uoljisod (@)

ul.“., leBeuepy - _

R [1oBeueiy| 3 18SIBIS O

m Eu;;o : :m E _

uoilau

lu..l__ﬁ:n:u:ou lenpiaipu)| (<] ? _ 1O

Ansnpuj ()

- NOI el
m .H.Mmom SHATIA0d8d
nn..a dief ebed up3 e
o, ‘au] meipse)be; _ n
-



U.S. Patent ~ jan. 7, 1997 Sheet 19 of 46 5,992,375

EagleView Inc.

=======

LES

= -

PROF
O Location
(O Other




5,592,375

Sheet 20 of 46

Jan. 7, 1997

U.S. Patent

o

(1331 /000°1$)

LYSNAdINOD

‘Ju}] meipe|be]

o410 (O
uoi3ed07 O
uoneanpy ()
uonesuedwoy (@)
uonisod ()
1851ISs O
uonauny ()
Ansnpuj O
SHATII04d

dieH eBed up3 o]




W 0|4

5,592,375

18y10 ()

uoneaoy ()
uoneanp3 (g

uonesusdwon O, _

Sheet 21 of 46

Jan. 7, 1997

18SIINS (@
uoiouny @
Ansnpuj O
STTII0Ud

U.S. Patent

'‘au| mejpe|be]

Lo} iS04 @



5,592,375

Sheet 22 of 46

Jan. 7, 1997

U.S. Patent

ETE
NOLLVONdd

‘au} meipe|be3

dieH

18430 ()
uopeaoy ()

uoileanpy O,

uonesuedwon O

uoiisod ()
18GIIS ()
uonpoung (7)
A1lsnpuj O

SAT1A0Ud
eBeg 1p3 opJ




592,375
Jan. 7, 1997 Sheet 23 of 46 S,
U.S. Patent an. 7,

O
L
% -
- S
-n @
B -,
Ll
2 o
X §
' g' S o
g e P c = 9_ -
= 8§82 e 5§ § 2
= 3 s = 9 6 |© o -
hangll B = c = Z 3 5 S
G| = w v o . O
JEe®0®®® ®
ola @ @
=



5,592,375

Sheet 24 of 46

Jan. 7, 1997

U.S. Patent

ED
_ BIlIeW Yy p_toz_ X
_ ealy __uuo.___H_

@ ~ NOLLVDO'1

"au] meipe|be]

djeH

1830 ()
uoi}ea07 @

uojreanp3 ()
~ uoijesuedwon O

uonIsod O
18SHIS ()

” uonaung ()
A1ysnpuj O
SAT1404d

obed 11p3 eI



5,592,375

Sheet 25 of 46

Jan. 7, 1997

U.S. Patent

=3 NVOINAWYVY HLION

1IN m:_E
[35oMPIN S| (X [03%8i] ]

femer Snj[]  [15om speueo][]
[F¥seiv Sn|[]  [3¥e3 speusg][ ]

SNOIDA d

‘auj] meipejbey

1eyig0 ()
uoneaoT O
uoijeanp3 O
uoijesusduwion O
uoisod ()
1851I1S (O
uonouny ()
A1ysnpuj )
SA'1140Ud

dieH eBed 1p3 e17




U.S. Patent Jan.7,1997 Sheet 26 of 46 5,592,375

502 506

Buyer specifies Buyer's Profile wit Too Many
e yers rofte wilh SE. Applies Filter |

‘must” and "wani" characteristics.
508

weighing and farget number.

504

DBMS selects products matching
all “must” characteristics

lies Filt
—
OK
509 <targei
520
Buyer's Interface rank-orders How Many

products according fo Perfect Maiches?

‘want” weighting

> = targel
524 FIG. 5

Buyer's Interface presents siafistics
and summary of best matches

526

Buyer modifies weighting
tactors or targel number

Buyer reviews
Product Profile

528 Whoi Buyer reviews
Buyer modifies eise does supplementiary and
Buyer's Profile duyer muliimedia information
want to
know
or do? ]
Buyer “scores” annofates
| or rejects the product
Buyer selects from 270 '
~among products 540
Buyer selects
. H2 indiv?dual product
Buyer's Interface records for defailed review
transaction in Action Log ' |
542

E i Buyer Interface displays
_ generai information



3,992,373

Sheet 27 of 46

Jan. 7, 1997

U.S. Patent

29 D)l

m ouy »mw_.-.\ro_wam—
SATIAOUd

dieH

‘JU| meiae|Be3]

efeg

P3

1K)



5,592,375

Sheet 28 of 46

Jan. 7, 1997

U.S. Patent

pIoMssej 13s()

@_@/L aavd |

219 IDQERN UOI)¥I[JIIUIP] 138()
6L60-0€-S70
JmsN Ausdwo)

L MIjA 3 Beg |

uQ usiq

- dieH efeg
'JuU] maipe|Be]

IE]

8|14



5,592,375

Sheet 29 of 46

Jan. 7, 1997

U.S. Patent

#uopisinbay

W G
4R¢ -

QWEN UOy}ISo]

‘49N SATVS JISV

JoI8aGQ MIN

djol
‘Ou] meipe|be]

efeyg

}p3

11K}



5,592,375

Sheet 30 of 46

Jan. 7, 1997

o

U.S. Patent

P9 "Dl4

_ peso|) __

Buiysix3

L o

‘ou] meipe|Be]

suonyd( yoieag

dieH

ebed 131p3

e|g



5,592,375

Sheet 31 of 46

Jan. 7, 1997

U.S. Patent

— - 99°D|4

— - sa185/ Supopey

so[quassyqng )

..u-.__-z\S-_..._on._m\_-_.v_»__u:_
N UONI80 J
doy/ -Ef-_:._-t:wo\ 1P3g ﬁ@@
- BSIIS ¢99

¥99
so{us/Supagisyy
_ _ ¥99
— - 299
099 799

_ £0v _ #bey _ BN sejeg o_m<_ eWeN Uoj)|sod

SJlisiiejoeliey) uoneuiqwo) yim Arewwng pejybiem

diej eBejd up3 e
‘ou| MeiA8|bes | =



5,592,375

Sheet 32 of 46

- Jan. 7, 1997

U.S. Patent

‘au] meipe|be3

18410 @
uonednT (g
uoneanpy @
uonesusdwon @®
uoI}isod @
19SS @)
uonouny (@
Ansnpuj O

SATIA0dd
diey eBed 1p3 epJ




5,592,375

Sheet 33 of 46

Jan. 7, 1997

U.S. Patent

701 —AP1OM Aey|[X

suoiIn}iisuj |euoeanp3 yebie)|[]

seluedwog 3ebBie}|[]

‘au) meipe|Be3

_M_ YAHLO

19410 (@
uoizeaony ()
uoneanpy ()
uoniesuedwon O
uolisoy O
LN NG
:EE:EQ
A1ysnpuy ()

SA'TIH0dd
dief eBed 31p3 o)

F]

¢0L



5,592,375

Sheet 34 of 46

Jan. 7, 1997

U.S. Patent

w0
-
e

I/ Ol

suoisnjax3 eJsoni| |

I m—
N — Eﬂ —— (e

[ suoud | £668-578-805 || Suoud|

| | | - 6LLI0 VI ‘10py
[sseippy| | iq 3s10%aisA 97 [ssaippy|

| | [eweN] [ sauer ipusg] |[eweN

@ Joleog WOl 9IpnjIxXy

dief eBeg 11pJ

'au] meipe|be]

JIF]



5,592,375

Sheet 35 of 46

Jan. 7, 1997

U.S. Patent

$)}oNpo.d
MBIABYH

P£ Old

solisliejoeieyn
AjIpon




5,592,375

Sheet 36 of 46

Jan. 7, 1997

U.S. Patent

‘Nno

9/ Dl4

o] O (WO [ O[] O

¢ol

X O
X X X

"307]

&

K K X O ® [ _ea0)
RO X X X | dyey|O >0z
X K N K X [ 3eeg|X
‘npy ‘dwe) ‘seg  CIIXS oy CPEI  dmWEN  smuIS
s3[1J01 ] $I)EpIpuL)
JIey)) d1joid

diefi eBej up3 enJ
-au] mei)e|Beg =



5,992,375

Sheet 37 of 46

Jan. 7, 1997

U.S. Patent

€][+]| @Eeo

9

J£ "Dl

.. [N O [FBIa3s] O e weem] O
9¢1

prog Loy

) . 9¢/
eRie) Q) [Suneey) O [ oigoral O
YAl I3sus]y /108]A13dng /[enplA]pu]

| 1eyig |

BII3my qIoN

uci}ea07

|_uoneanpy |
ve) —~ @@!

\uonesuedwog

Alewivwing JjepIpue)

uonIsoyg

dog /Suyponaemapay,/ A0 /199110

$3jjquassyqug

Al1ysnpu,

uomjeg ‘g Sse[dnoQ

diey eBeg 1p3 epjd

‘U] meipe|be3 =



3,992,375

Sheet 38 of 46

Jan. 7, 1997

U.S. Patent

[@HO [N O [FreiReid O [sepiueg 1%eN] O
[Fesisisjoy O [Meiniey| O [ewinsey] O [iieg igoid O

UNoJoe Jolew |B18ASS UO Pesndoj SIONPUOJILSS BAISOL 10) Soes: safsy]jqisuedsay

100u|Buy s3j8g JURGIIY .-o—.-E

Ueseid-0661 AINf (VI 'DOlljeyBA) BIjImy sqpysqy
NI YIoM

*

1080 L¥Z /19 E

62120 YN ‘uoisog
¢\dy "1peng nuissud +9
uourjeg ‘g sejdno(

uowjeg ‘g sejdno(

_ - dojg/1esey
JWINSIY d)epipue) fosren
_ dieH eBed p3 )11
‘gu| me|)\e|Be3 =

0EL



5,592,375

Sheet 39 of 46

Jan. 7, 1997

U.S. Patent

- [deH[O
[seaualejay] O

[3xeN] O
[meiaeu] O

(swnsey| O [11eyg eiyoid] O

£831433 YoM |[]

wopuey

jeuondgp

LIn}88833ns noA ese Ayppj[]

(usweBeueyy Junoaay|[)

Dl_u/ .

CCG——LOulAjeny g Bunoedsolid|[ 3~

@

‘3] meiAe|Be3

peiedald-piepuels
uowjeS ‘g sej3no(
os. MATAIR)U] 32:_:;0

% ]-oe.

djefj eBed 111p3

JIF]



5,992,375

Sheet 40 of 46

Jan. 7, 1997

U.S. Patent

VAR E

@eHIO %N [Soineid] O [s3epipued R O
Gunseg] O [Memiei] O [Kiewiuing] O [17943 siizoia] O
[ [uonemossy

_HUE O

mowjeS ‘g sejdno(g
S9IUAIIJIY depIpuE)

die§ eBegd 11p3

'3u| meipe|Be]

8|4




3,992,375

Sheet 41 of 46

Jan. 7, 1997

U.S. Patent

[« [~]

i

YA IE

1 (a0 @

E |

OO ) e | B J

lelElBl W] (1) [T Ig mm

g ﬁa: | "HOW S3TvS DIsv|eweN uonisog
—:ao Ohcom

deH eBeg up3 epJ
‘auU] meipe|be] n




U.S. Patent Jan. 7, 1997 Sheet 42 of 46 5,592,375

e

ot
.; L
£ H
2
S| | B Y.
= .2 '\
0 . .
@ O
= ™
-5
o
=3
a| "=
© | o=
==l —
© =
= - {
Q.| U _
- o
B| §
_ . E
k= O




VAR IE

5,992,375

- [®90]O
|uoneaoy| O
|uoneanp3| (O
|uonesuedwog) ()
|uonisod| O
resuIs| O
_=o_uum_:“__o

Sheet 43 of 46

Jan. 7, 1997

Ansnpu O
) wopsupuig oyspipus)

_ diey efbed up3 o)1
‘au| meipe|Bey =

U.S. Patent



5,592,375

Sheet 44 of 46

Jan. 7, 1997

U.S. Patent

186\ BUOYJ 1UIl{ ©18|8(] BABS OBPIA 8210\ 1X8] ©J03S eweN 010Yd

| S

UB[d UON)IY ¥ AIeWUIRG A[IJoI

dieH ebed 1p3 epf
‘au] meipe|bes =




5,992,375

- Sheet 45 of 46

Jan. 7, 1997

U.S. Patent

|INOA juey|

"HOW SITVS JISV

ey

# ‘bey BweN uol}isod
JIIedg sUISO])
dieH

"JU} meBIa8|De]

ebed

Hp3

JIF]



5,992,375

48 "Oid
__{AYm00Iv|  ybs/zis | 3ybs o0008|  nei/peos esnpuy | 10 D gos
2 AVM'BALY|  1)bs/vz$ ybs ooozL|  Aemiy pujjwwo?) | @AV a Tz
s AVM 933V]  1ibs/geg 13bs 000 E e JdWwWoy) | 199§ v |
A~ g . S
: .
eg "vid
~
3
s Wg$ | 02s1dues4 ues | punose-uin) Ae1Dnuy [ uonejrodsues) |
g WSS odpriqued | punos 3sp | Busaninds uor [ souonos|; y3|315€3

_ il P

WZli$ unsny [ punol puz | uonejusauniay | jesnnasewseyd| [jamyinos
WZ$ 11o11a@|{ punoi 35| $1110qO ‘3w | 10DylioN

U.S. Patent



5,592,375

1

COMPUTER-ASSISTED SYSTEM FOR
INTERACTIVELY BROKERING GOODS OR
SERVICES BETWEEN BUYERS AND
SELLERS

BACKGROUND OF THE INVENTION

The invention relates to a computer-assisted system for
brokering of goods or services.

In certain markets for goods or services, for instance
hiring personnel, purchasing decisions are difficult because
diverse characteristics of the goods or services must be
evaluated and compared, but information on the goods or
services 18 incensistent and dispersed.

SUMMARY OF THE INVENTION

The 1invention provides a computer-based system to facili-
tate any transaction where review of diverse information is
a part of the buyer’s decision-making process. It allows
information in a number of forms to be submitted by the
seller, compiled in a database and reviewed by the buyer
with the assistance of an interactive, expert system based,
networked computer system.

In general, the invention features a computer-imple-
mented system for brokering transactions between sellers
and a buyer of goods or services, the system including a
database, a Seller’s Interface, and a Buyer’s Interface. The
database contains information, including multimedia infor-
mation, descriptive of respective ones of the goods or
services. The Seller’s Interface enables the sellers to inter-
actively enter information, including multimedia informa-
tion, into the database. The Buyer’s Interface provides a
knowledge-based interactive protocol, enabling the buyer to
select and review the descriptive information from the
database, and makes perceptible the multimedia information
1In response to an interactive buyer request.

Pretferred embodiments of the invention may include the
following features. The Seller’s Interface enforces entry by

the seller of at least a predefined minimum set of information
about each of the goods. The descriptive information
includes profile vectors of optional information. The infor-
mation of each profile vector is associated with other infor-
mation in the profile vector but is independent of informa-
tion of the other profile vectors for the same good or service.
‘The Buyer’s Interface records actions of the buyer in an
action log for later use, and a report generator extracts
information from the action log to provide feedback infor-
mation to the buyers and/or sellers. At least one of the
Seller’s Interface and the Buyer’s Interface has two modes,
a first mode having relatively slower interactivity for use
with a low-bandwidth communications channel, and a sec-
ond mode having relatively faster interactivity for use with
a high-bandwidth channel. The system may have automatic
notification elements for notifying the buyer of descriptive

information newly-entered into the database that matches

selection criteria previously specified by the buyer. The
Buyer’s Interface may also have, two modes of operation, a
first mode for specifying selection criteria for selecting
descriptive information from the database, and a second
mode allowing detailed study of the selected descriptive
information. The knowledge-based protocol includes an
approximate-comparison system, for presenting to the
buyer, goods or services that approximately match selection
criteria entered into the Buyer’s Interface. In one approxi-
mate-comparison system, the buyer is presented those goods
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or services that meet user-defined required criteria, and
closely meet user-defined desired criteria.

The multimedia information may consist of audio and/or
video, possibly in combination with text, still images, or
other digital computer data. The information is edited and
compiled into a coherent database with links to allow
navigation through the varied portions of each product’s
information. The compiled information is presented to the
buyer with the assistance of an expert system that selects
relevant information in accordance with specified criteria.
The interactive nature of the process allows rapid review of
a large quantity of information, comparison of various
alternatives and changes to criteria as the decision process
progresses.

This system can be used in a variety of transaction
applications which include, but are not limited to:

Purchase or rental of real estate, automobiles, aircraft or
yachts;

Purchase or rental of consumer goods or services;

Hinng of full or part time personnel, executives, and
consultants;

Exploration of travel, colleges, business opportunities,
Investments, alliances or technology transfers.

Among the advantages of the invention are the following.
The buying process is made more productive for both
the buyer and the seller by the system. It provides a
database of consistent and relevant information. The
seller’s information is collected in an automated pro-
cess to assure the completeness of the required infor-
mation of a Product Profile. The seller may provide
information in a variety of formats, including still
images and multimedia (including audio and/or video).
To further provide complete information, the system
also collects information from other sources, such as
personal references, product evaluations or reports. The
buyer 1S provided an automated process to aid in
selection from among a large variety of products. The
information available to the buyer is presented in a
consistent form. His “first cut” is made in accordance
with the characteristics of his Buyer’s Profile matched
by the database manager against a database of Product
Profiles gathered from all sellers; it is therefore both
accurate and complete. Further information is acces-
sible 1n various media so that a more enriched review
can begin without delay. The system provides more
assistance, in addition to providing common informa-
tion, when the buying decision is made by a team. A
record of the buying process is also made by the Action
Log that contains a record of the products presented,
information reviewed, buyer’s scoring decisions, etc.
The system allows a buyer to make a purchasing
decision more quickly, both in terms of calendar days
and 1n terms of the amount of time actually expended
in the search process.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a block diagram of the broker system in
accordance with the invention.

FIGS. 2a-2f show database tables used in accordance
with the invention.

FIG. 3a 1s a block diagram of a workstation for the
Seller’s Interface for the broker system of FIG. 1.

FIG. 3b is a flow-chart of the Seller’s Interface for the
broker system of FIG. 1.



3,592,375

3

FIGS. 4a—4q are screen displays for the broker system of
FIG. 1.

FIG. 5 1s a flow-chart of the operation of the Buyer’s
Interface for the broker system of FIG. 1.

FIGS. 6a—6¢ and 7a-7n are screen displays of the Buyer’s
Interface for the broker system of FIG. 1.

FIGS. 8a—8b show representative database tables for use
with the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG, 1, a multimedia database 200 has a
Seller’s Interface 300 and a Buyer’s Interface 500. Database
200 1s arranged to provide Product Profiles, each a descrip-
tion of a product (goods or services) that includes the
information that 1s important to both buyer and seller.
Seller’s Interface 300 automates the process of “interview-
ing” sellers about their products, and for each product
produces a corresponding Product Profile in database 200.
The Buyer’s Interface 500 assists the buyer in selecting
likely Product Profiles from database 200, and in evaluating
and comparing products to make a purchasing decision. A
Selection Engine 580 acts as an interface between the
Buyer’s Interface and a database manager 201 for database

200.

In one example application, personnel search, the candi-
date (seller) 1s interviewed by the Seller’s Interface 300 to
supply mformation for his Product Profile. The interview
collects information such as the position the seller seeks, his
desired salary and geography, and his experience. In addi-
tion to this information, free-form text such as a work
sample, still images such as a resume, or multimedia infor-
mation may be incorporated into his Product Profile in

database 200.

The Buyer’s Interface 500 presents interactive screen
quertes to a hiring manager (buyer) so that he can construct
a “first cut” description, called a Buyer’s Profile, of the
products that should be studied in greater detail. Buyer’s
Interface 500 uses this Buyer’s Profile to retrieve product
profiles from the multimedia database 200, for instance
using SQL queries. The system presents the candidates that
closely match the Buyer’s Profile. The manager can then
review further information and use other facilities of Buy-
er's Interface 300 to assist his hiring (purchasing) decision.
The Multimedia Database

Referring to FIGS. 2a-2d, in the personnel search
example, multimedia database 200 is the repository for the
Product Profile information collected by the Seller’s Inter-
face. Database 200 may use a known database manager 201
using known technologies such as relational architecture and
SQL access. Database 200 is organized around a product
identifier as the primary database key. Each product is
represented in the database by a Product Profile. Each
Product Profile has two parts: a required part, and additional
optional part with information included as the seller sees fit.

FIG. 2a shows the Product Table 202 of the Product
Profile database in which each product occupies a row. Each
table column represents a characteristic of a product. Thus,
in the personnel search application, the Profile Template
table for the “‘product” might contain information such as:

the candidate’s name 204, address 206, and telephone

number 208

last position or position sought 210: individual contribu-
tor (1.C.), manager (Mgr.), vice president (V.P.), etc.,
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compensation 212—for example, minimum and maxi-
mum values

education 214—>bachelors (Bach.), masters (Mast.), etc.,

Subsidiary tables of multimedia database 200 contain
other information, organized as required by the nature of the
information 1itself, for instance, multimedia information
stored for each product.

Referring to FIG. 2b, products may have variable amounts
of multimedia information, and thus this multimedia infor-
mation 1s not stored in the Product Table of FIG. 2a but
rather within tables assoctated with each type of media. FIG.
2b shows a table 220 indexing available video files. The
table shows that each of products POO001, PO0O003, POO0OS,
P00006, etc. has an associated video data file 228 containing
a compressed video image, and product POO008 has four
associated video clips. The file’s name extension (“.VID” in
the example) may identify the particular technology used in
its compression. This table may also include a text descrip-
tion 222 of the video. For instance, a video answer to the
question ““What 1s your favorite activity?” would be linked
to the text of the question, for display on Seller’s Interface
to prompt the candidate to speak, and in the Buyer’s
Interface to show the buyer what video clips are available.
These text strings may be unique to a specific video or
shared among videos associated with several products.

When the Buyer’s Interface presents a particular screen,
it queries the database for all video references associated
with a particular product and a particular screen display 224.
The database row yields the icon 226 for the video clip and
the screen location at which to display the icon and the text
describing the video clip, and the name of the data file 228
that contains the compressed video.

FIG. 2c illustrates a table 240 for audio information The
“associated text” column 243 describes text describing the
clip itself for instance, “What do you want to be doing in five
years?”’ The Screen ID 244 and screen position 245 tell what
Buyer’s Interface screen and which icon on that screen are
associated with the specific clip. See, for instance, FIG. 7g.

Tables similar to those of FIGS. 25 and 2c¢ could identify
text and 1mages associated with a Product Profile.

The database designer will specify certain information as
being required for a Product Profile. For the personnel
search example, this information might include:

the candidate’s name

at Jeast one contact mode: either a phone number or an
address, for instance

at least one experience entry: either an industry/function
vector (discussed below in connection with FIGS. 2d—f)
or a description of the candidate’s education.

A candidate with “Production experience in the Biotech-
nology industry” and “Design experience in the Aerospace
Industry™ should not match a search for “Design experience
in Biotechnology.” Thus, the industry, function, and skill set
for each resume item of a candidate is logically correlated in
the database, and the data for each resume item are kept
logically separate from the data for the candidate’s other
resume items.

FIGS. 24-2f show how this information describing the
candidates might be stored as a table 260 of “Industry
Experience,” a table 270 of “Functions,” and a table 280 of
“Skill Set.” Each of these three tables is related to a screen
of the Seller’s Interface. The entries in the three tables are
each correlated to the candidate by a “Product ID” column
262, 272, 282. The rows of the three tables are indexed by
“Product ID” and “Component ID” columns 263, 273, 283.
Assoctated rows for a single resume entry are correlated to
each other by “Prior Component ID” columns 264, 274, 284.
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The actual candidate information is stored in an “Industry—
Broad” column 265, an “Industry—Narrow” column 266, a
“Function—Broad” column 275, a “Function—Narrow”
column 276, and a “Skill Set” column 285.

SQL queries constructed by the Buyer’s Profile access
these experience tables. These queries may attempt to match
an entire row, for example, “Industry is Finance/Loans/
Consumer” or may match only a partial row, for example,
“TeleMarketing™ experience regardless of industry.

The logical relationships between rows of the three tables
are noted by the “Component ID” columns 263, 273, 283
and “Prior Component ID” columns 264, 274, 284. In the
example tables of FIGS. 2d-2f, rows 296, 297, and 298 are
correlated to each other. Row 298 is indexed, in columns 262
and 263, “Product P00001, Component 1.” Row 297 is
labelled “Product PO0001, Component 2,” and in link col-
umn 274, links to Component 1. Because the “Component
ID” 1s assigned sequentially to each table row for a specific
Product, ‘“Product Component” pairs are unique among the
three tables. A table join operation will discover that the
“link™ field of row 297 links row 297 to row 298. Similarly,
row 296 links to row 297. Row 298 has a null link field 264,
indicating that no further searches are required to link profile
records for this experience item for Product POOOO1.

The Seller’s Interface enforces relationships between the
rows of the tables. For instance, each row of “Industry” table
260 must have at least one associated “Function” row in
table 270. Each “Skill Set” row in table 280 must have at
least one associated “Function” row in table 270 (and thus
one associated “Industry’” row).

In the example discussed above, a candidate with “Pro-
duction experience in the Biotechnology industry” and
“Design experience in the Aerospace Industry,” is seen to be
described in two vectors, stored respectively in rows 291 and
292 and rows 294 and 295. Rows 291 and 292 are linked
together by link field 274 of row 292, and rows 294 and 295
are linked together by link field 274 of row 295.

Linked rows from the three tables are considered as an
integral unit when matching against a Buyer’s Profile. Thus,
a Buyer’s Profile that specified “must have Production

experience in the Aerospace industry” would not match
candidate P00002 because there is no link between the
linked rows 291 and 292 and the linked rows 294 and 295.

As will be discussed below in connection with FIG. 6e, a
Buyer's Profile that merely gave weights to the industry or
experience, without using a combination rule, would match.

In an alternate database organization, the experience
information of the three tables of FIGS. 24-2f can be
combined into a single table. Instead of explicitly represent-
ing links between a candidate’s data, the interdata correla-
tions are noted by storing correlated data in a common row.
This single-row alternate representation requires extra space
for fields that are always present though unused (for
instance, a “Skill Set” entry is not required for every
“Industry” and “Function” pair in the representation of
FIGS. 24 —-2f, but would be stored as a null entry with an
“Industry/Function” pair), or is redundantly represented
when a single copy suffices in FIGS. 24-2f (where, for
instance, multiple “Function” rows may be associated with
a single “Industry” row). But the altemate representation
frees space for the “Component ID” and “link” fields.
Further, searching the single-table representation for candi-
dates with designated combinations of “specific function
within a specific industry” experience is improved because
of reduced disk access. If a search is desired in which one
column is a “don’t care,” that column can be left out of the
WHERE clause of the SQL SELECT statement. The choice
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between the organization of FIGS. 24-2f will depend on
circumstance and experience.

The “Industry” and “Function” codes may be designed by
the database designer, or for instance, taken from the Depart-
ment of Labor’s index of job classifications.

~ The Seller’s Interface

Referring to FIG. 3a, the Product Profile information is
collected from (and about) the candidate/seller/product by
the automated- Seller’s Interface 300 to efficiently collect
complete and consistent Product Profiles. In the simplest
case, this collection may be performed by distributing Sell-
er’s Interface 300 as a diskette-based application to be run
on a seller’s personal computer. The multimedia information
1§ collected at a workstation or automated kiosk with appro-
priate input devices, for instance a microphone 302 for audio
input, a video camera 304 or VCR 306 for video input, a
FAX machine or other scanner 308 for input of documents,
and/or disk or tape input 310. Either the seller’s computer or
the computer that manages database 200 can also be used to
edit and link (as noted at 320) the input obtained from
devices 302-310. The editing computer will also generally
include keyboard 322 to control its operation and cnter text
data, and a communications port 324 to attach to database
200. |

FIG. 36 shows the process that the Seller’s Interface uses
to obtain a Product Profile. Seller’s Interface 300 first
collects the information of the Product Table of FIG. 24. In
step 352, the seller enters the product name. In step 354, the
Seller’s Interface presents a top level screen (FIG. 4a)
showing the categories of information of a Product Profile.
In step 356, the seller chooses a particular category (402 of
F1G. 4a) and the Seller’s Interface presents the profile
characteristics appropriate to that category (FIG. 4b).

In steps 388 and 360, the seller chooses characteristics
(FIG. 4c) and continues through successive screens, guided
by the Product Profile structure incorporated into the Seller’s
Interface. In step 362, the Seller’s Interface validates that at
least the required information has been entered. This vali-
dation, at the time of information entry, reduces a buyer’s
need to later complete or clarify information. At step 361,
prior to validation at step 362, (FIGS. 44, 4¢, 4i, 4k, 4m), the
seller may select an additional category of information to
enter, and the Seller’s Interface will prompt the seller with

characteristics to select among (FIGS. 4e, 4f, 4h, 41, 4n, 4o,
4p, 4q).

Still referring to FIG. 3b, after step 362 has verified that
at least the required information has been entered, the seller
may either exit or enter optional additional information. In
step 368 the seller selects from among the categories of
additional information to add. These categories include
multimedia information. In step 370, the Seller’s Interface
presents a series of questions such as “What was your most
significant accomplishment in your most recent job?”’. The
candidate’s response to each question is captured as audio
and/or video information in step 372. Some of the interview
questions may be submitted to the candidate before the
interview, others may not, allowing for both rehearsed and
unrehearsed responses. Some general questions may be
asked of all candidates while others may be asked depending
on specific characteristics of the candidate’s Product Profile.

In step 374, scanner 308 of Seller’s Interface 300 can
accept scanned-in documents, for instance work samples or
a resume. The Seller’s Interface may optionally run the
document through a character recognizer (step 376) to
produce free-from text. Selected keywords may also be
identified at this time for use in retrieval. To correct char-
acter recognition errors, Seller’s Interface would present the
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resulting text to the seller for review and correction (step
378).

The seller can enter other information in response to
Seller’s Interface requests, for instance contact names for
personal references (step 380).

Refernng to FIGS. 4a-4c, once a seller has chosen a
specific category of information, for example, “Industry”
402 of FIG. 4a, the Seller’s Interface presents levels of
expanded characteristics for more-detailed selection, as
shown in FIG. 4b. Pop-up menus may be used to allow
additional choices, as shown in FIG. 4¢. Similarly, FIGS.
4d-4f show another three-level choice of job function. In
this case, the seller selects the “Function” 412 category in
FIG. 4d, and then from among five sub-groupings: “Admin-
istrative” “Marketing/Sales” “Manufacturing”, “General”
and ""Technical” in FIG. 4e. The choice of “Marketing/
Sales” 414 causes Seller’s Interface 300 to present “Adver-
tising”, “Marketing” and “Sales” as third-level choices. In
this fashion the information of the Product Profile is gath-
ered by the Seller’s Interface into a highly-structured form
suttable for database query by a buyer. Throughout the
process the seller is presented with new choices only in
response to his choices of higher-level criteria and is not
presented with choices that are not significant to him.

FIGS. 4g-4g show further examples of hierarchical
choices available to the Seller.

The Seller’s Interface correlates entries by the seller to
form the vectors of FIGS. 24 and 2e, for instance to form one
vector indicattng ‘“‘Design experience in the Aerospace
Industry” and another vector for the same product indicating
“Production experience in Biotechnology.”

Following the information capture by Seller’s Interface
300, a new Product Profile is added to the Product Profile
database 200. Multimedia information is stored in com-
pressed form in the multimedia database. This may be in a
variety of formats, e¢.g., JPEG, Group IV facsimile, MPEG
or Indeo, to accommodate vartous presentation devices and
network facilities.

The Buyer’s Interface

Referring to FIG. §, Buyer’s Interface assists the buyer in
selecting the Product Profiles of interest from among all
Product Profiles in database 200, and then in reviewing this
“first cut” in more detail. The hiring manager, in the illus-
trated embodiment, is further assisted in scoring and other-
wise comparing candidates. The automated process helps to
reduce subjective and accidental biases.

Upon establishing a search session, in step 502 the system
presents the buyer with a series of screens, similar to those
of FIGS. 4a—44q. The buyer, assisted by Buyer’s Interface,
specifies search criteria (the Buyer’s Profile), indicating
characteristics for selection or exclusion of products. To
provide additional capability to the search, the buyer may
specity “must have” criteria, weighted “want to have”
criteria, and unstructured word associations (see discussion
of FIGS. 7a—7d, below). The buyer may also specify a target
number of “hits,” that is, a target number of candidates
whose profiles he would like to retrieve from the database
for detailed review.

In step 504, the Buyer’s Profile is transmitted to the
database server 200. This transmission may either occur in
a “batch mode™ after the buyer has completed a full Buyer’s
Profile, or interactively as each sub-criterion is specified.
The 1interactive mode enhances responsiveness because the
database manager can begin its search with partial informa-
tion. It also allows the buyer to tailor his search in response
to the partial results retrieved from the database 200. In step
504, database server 200 retrieves database rows for all
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products that meet the “must™ criteria. This step in the search
selects from the total population of the database a workable
set of products for further review.

It at least one product meets all the “must” criteria (step
506), in step 508 the database system and Selection Engine
cooperate to select a set of Product Profiles that represent the
close matches to the Buyer’s Profile “want” characteristics.
In step 308, the Selection Engine S80 and database manager
201 cooperate to select those products that match all “want”
charactenistics. If the number of hits meets or exceeds the
buyer’s target number, then the Buyer’s Interface can pro-
ceed directly to step 524. (If the number of hits is very far
away from the target, for instance if no products meet all
“must” criteria or if a permissive Buyer’s profile gives far
too many hits, the Selection Engine may heuristically adjust
the Buyer's Profile. This feature is discussed below, in
connection with FIG. 6e).

But 1if too few products are perfect matches (meet all
“musts’” and “wants”), then in step 522 the Selection Engine
selects all the products that meet the “must” criteria, and
evaluates the selected products by summing the “want”
weights of the characteristics that do match. The selected
products are rank-ordered according to these sums of
weights,

In step 524, the perfect matches from step 508 or the
ordered “near misses” from step 522 are presented in
summary form to the buyer.

In steps 526 and 528, the buyer may optionally modify the
target number, the weighting factors for the “wants,” or the
“must” criteria to adjust the number of products selected
from database 200.

In step 540, the Buyer’s Interface presents product infor-
mation 1n several levels of detail from the most-general to
the most-specific to assist the buyer in selecting products for
further review. See the discussion of FIGS. 7e and 7, below,
for further details. The buyer may also choose to modify the
Buyer's Profile and thus the selected set of products (steps
526, 528) if the selected product set is too large, too small,
or otherwise inappropriate.

In step 540, the buyer selects an individual product for
review. Buyer’s Interface SO0 presents initial information on
the selected product and indicates at step 542 whether
additional information about the product is available, as
discussed below in connection with FIGS. 7f~7i. The prod-
uct’s additional information may be viewed by scrolling
windows, or selecting additional pages or associated multi-
media information, by “point and click” on an icon. The
navigation through the information provided is interactive,
and information may be reviewed in any order and at the
buyer’s desired pace. It may be re-reviewed or, in some
cases, saved for later perusal and comparison.

In step 550, the buyer may choose to review more detailed
information for the selected product. From step 550, the
buyer may select steps 552, 554, or 556 to obtain more
information, or may loop back to steps 526, 528, or 540 to
select a different candidate or set of candidates.

In step 332, the buyer may review the Profile Template
information describing the selected product—a presentation
of all the structured information on the product. Because this
information is stored in structured form, it provides consis-
tency and facilitates comparison between products.

At step 554, the buyer may also request to review mul-
timedia or other data associated with the product. For
example, in the personnel application, these would include
the candidate’s or references’ answers to particular ques-
tions, a scanned image of a resume, a representative piece of
work, or a presentation. Text information may also be
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scarched to explore areas not included in the structured
information of the database tables of FIGS. 2a-24.

At step 356 of the illustrated embodiment, upon comple-
tion of the review of an individual product, the buyer
chooses to record his impressions and decisions. The Buy-
er’s Interface accepts “scoring” information, further actions
and other annotations {o assist in ranking products and also,
for example, for communication within teams of buyers.
Reasons for elimination of a product from further consid-
eration can also be recorded. This phase is discussed in more
detail in connection with FIGS. 7;-7m, below.

The buyer can navigate among steps 532, 554, 556, 526,
528, and 3540 described above: re-examining information,
changing the Buyer’s Profile, or comparing products.

If a selection of a product is made (step 570), a complete
Action LLog of the session 1s stored within the database (step
572). This will allow subsequent analysis, feedback to the
seller and tracking of the buyer’s actions and buying criteria.
This is important in the personnel application, for example
to show conformance to employment regulations. It can also
allow the seller/candidate to modify his presentation or

identify desired training or other improvement needs.
Note that the flow chart of FIG. S shows interaction with
a single buyer. A team of buyers may each perform the
buying session described in FIG. 5, simultaneously if
desired, and the Buyer’s Interface will assist in correlating
the impressions of each member of the team, as discussed in
more detail in connection with FIGS. 7j—7m, below.
A more-detailed consideration of the screen displays of
the Buyer’s Interface and the buyer’s interactions follows.
Referring to FIGS. 6a—6d, the Buyer’s Interface presents
an opening greeting. In box 612, the buyer identifies himself
and gives a name to the session 614 (either a new name, or
the name of a previous session to resume). Sessions might
be named for a position or requisition number. Security
information is also entered to validate the session.
Referring again to FIGS. 4a-4q, the buyer enters Buyer’s
Profile search criteria with more-detailed choices following
selection from among broader choices, using screens similar
to those with which the seller entered a Product Profile.
Referring to FIG. 6e, the conditions specified by a buyer
at step 502 or 528 of FIG. 5 are not limited to a simple AND
conjunction of one industry, one function, one skill, etc. He
may specify “and” or “or’ conjunctions between his criteria,
and may specify some as “must” and others as “wants.” The
“wants” can be weighted relative to each other. For instance,
the buyer may want a person with marketing or sales
experience in the electrical subsystems or semiconductor
devices industries (for instance, because the position’s
requirements are not specific to one industry). The buyer can
specify these complex conjunction rules graphically. For
instance, in FIG. 4c¢, the buyer has clicked two industry
rules: “Subassemblies/Electrical Subsystems™ and “Subas-
semblies/Semiconductor Devices.” In FIG. 4/, the buyer has
clicked both “Marketing” and “Sales.” In FIG. 44, the buyer
has clicked on “Direct,” “OEM,” “Rep.,” and “Telemarket-
ing.”

some criteria are “musts” and some are “wants.” After going
through all screens of FIGS. 4a-4g, a summary screen is
displayed showing all criteria of the Buyer’s Profile. All
selected characteristics are initially “wants” with weight 10.
Characteristics can be made “musts” by clicking on the *“M”

button 660. When a characteristic is selected as a “must,” the

associated “must” button 1s highlighted, as shown for *‘FFunc-
tion.”

A product 1s required to match all *“musts”™ in the Buyer’s
Profile to be selected. For instance, if multiple characteris-

Still referring to FIG. 6e¢, the buyer can also note that
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tics are made “musts’” in a category, a Product Profile will
only match the Buyer Profile if the Product Profile has all
characteristics (for instance, as described in the experience
vectors of the tables of FIGS. 2d-2f). If two nested charac-
teristics within a category (for instance, ‘“Telemarketing
Sales” is nested within “Marketing/Sales” within category
“Function’) are both made “musts,”’ then the database search
can ignore the broader characteristic and select only on the
Narrower.

Note that “must’” characteristics have no numeric weight.

The weight 662 of a “want” can be raised or lowered by
clicking on arrows 664. If multiple characteristics are
selected 1n a single category (for instance “Electrical Sub-
systems” and ‘‘Semiconductor Devices” as discussed
above), weights can be individually assigned to each char-
acteristic by scrolling the selected characteristics of the
category with scroll arrows 666 and adjusting the weight to
be associated with each of the characteristics.

A selected characteristic can be assigned a weight of zero,
for instance as shown in “Location” 668. This has the same
eifect as if the characteristic 1s assigned the lowest possible
weight, If some characteristics in a category are given zero
weights and others given non-zero weights, then those with
non-zero weights will be given preference over those with
zero weights.

Combination characteristics can be specified in the com-
bination box 670. Characteristics are selected for combina-
tions by clicking on the characteristic selection boxes 672
(using scroll arrows 666 to display the characteristics of a
category) and pasting selected characteristics into combina-
tion box 670. In the example of FIG. 6¢, a combination has
been defined calling for “Marketing/Sales” with “Subassem-
blies.” The combination has been given a high weight of
twenty. Note that in the “Function” box, “Marketing/Sales™
has been made a “must.” The industry selection, subassem-
blies, has been given a low weight of five. By using these
features, a very flexible selection structure can be config-
ured. The terms of a combination are ANDed together if the
buyer selects “EVERY” 674 or ORed together if the buyer
selects “ANY” 676. Combinations, may be selected and
combined into further combinations, and given weights or
be made “musts.” The product will be given the weight score
of the combination if all characteristics of the combination
match, or a zero score if any of the elements of the
combination fail to match. The product will remain unse-
lected if it fails to match any characteristic in a “must”
combination.

It may be desirable or necessary that either the buyer or
the Selection Engine treat the selected characteristics ot one
or more categories as “musts’ so that the number of database
hits in step 504 is smaller than the entire database. If the
buyer specifies no “must” characteristics, then the Selection
Engine can use one of several heuristics to adjust the
Buyer’s Profile to reduce the number of hits to a workable
number. Complements of these same heuristics can be used
to convert “musts” to “‘wants” if there are too few hits.

For instance, if electrical subsystems is preferred but
semiconductor devices is acceptable, the buyer might assign
“Electrical Subsystems™ a weight of eighty, and “Semicon-
ductor Devices” a weight of seventy-six. These weightings
will allow the database manager 201 in step 504 to gets hits
for candidates with no experience in these industries, but it
will cause the ordering of step 522 to assign candidates
matching these characteristics a high ranking that “swamps
out” all other lower ranking (and hence lower weighted)
“wants.” If the buyer limits the number of categories with
large-weighted characteristics, this will have the effect ot
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picking a pool of candidates with experiences matching at
least one characteristic in each of the categories given large
weights. Note that “musts” have the effect of ANDing
together the selected characteristics; large weights in a
category have the effect or ORing together the large-
weighted characteristics. The Selection Engine may incor-
porate special logic to recognize when large weights have
been assigned to the selected characteristics of a category,
and to internally treat the weighted selections as a “must” for
the category when generating the SQL select statement. This
has the advantage of reducing the number of database hits in
step S04.

A second heuristic forms a union of intersections of
characteristics. For instance, if the buyer has specified a
“must”’ on a characteristic from category A and “wants” on
characteristics from four other categories B, C, D, and E, the
Selection Engine may, when generating an SQL SELECT,
treat this Buyer’s profile as one that matches all but one of
the wants: “A and (B and C and D) or (B and C and E) or
(B and D and E) or (C and D and E)).” If this results in too
few hits, the Selection Engine may try again with another
SELECT that specifies two of the four want categories: “A
and ((B and (C or D or E)) or (C and (D or E)) or (D and
E)).” If there are still to few hits, the Selection Engine may
try again with a still-broader match criterion, or give up and
report what it found to the user.

In a third heuristic, a Buyer’s Profile could be broadened
by substituting broader characteristics for narrower ones.
For instance, if the Buyer’s Profile specifies “Subassem-
blies/Semiconductor Devices,” the Selection Engine may
substitute the broader characteristic “Subassemblies.” Or,
the database system may have tables telling which charac-
teristics are near-synonyms. In cases where the database
query generates too few hits, the Selection Engine may
request from these tables near-substitutes for the Buyer’s
Profile characteristics, and thus automatically generate a
broader database query.

A fourth filtering method may be combined with or used
instead of the three heuristics. For instance, if one of the
heuristics gets too many hits, this filtering method may be
used to pare down the number of products presented to the
buyer. If a heuristic method gets too few hits, the Selection
Engine and Database Manager may try again with a looser
match criterion, and use the filter. In the filter, each product
selected by the “musts’™ of the Buyer’s Profile (if there are
no “musts,” all products will be selected) is evaluated
against the weighted characteristics of the Buyer’s Profile,
with the product given a “score” equal to the sum of the
weights of the matching characteristics, or the number of
“want” characteristics matched. A buffer equal to the target
size, or possibly somewhat larger, is maintained in sorted
order. Each product is scored; if the score is better than the
score of the product at the bottom of the buffer, then that
bottom product is dropped from the buffer, and the newly-
scored product is inserted into the buffer at the appropriate
point.

Referring to FIGS. 7a and 7b, the buyer may select an
“other” category 702 of selection criteria. This choice pre-
sents a list of optional entries presented in a scrolied list
format. The buyer can thus choose from less frequent
entries. Since these same selections have been presented to
the seller in creating the Product Profile, accurate matches
are possible. For instance, a buyer may choose a “Location”
using a combination of a button followed by selection of, for
example, a metropolitan statistical area from a scrolled list.
FIG. 7b shows choosing specific characteristics such as
compantes, educational institutions, or a keyword 704. This
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allows searching for keywords in text data associated with a
product, for instance in a resume,

Referring to FIG. 7c, when the Buyer’s Profile is com-
plete, the buyer may define specific “exclusion criteria” 706

for products known not to be of interest, for instance

individual candidates or employees of specific companies.

Reterring to FIG. 74, after the database query of steps 504
and 508, in step 524 the Buyer’s Interface presents a
summary 708 of the database hits. The summary lists the
total number 710 of Product Profiles reviewed, the number
712 that met all “must” criteria, and of those, the number
714 that also met all “wants.” The target number 716 of
profiles to present is also displayed, with arrows 717 to raise
or lower this number. From this screen, the user can either
click on button 718 to modify the characteristics of the
Buyer’s Profile (steps 526 or 528 of FIG. 5), or may click on
button 719 to proceed to review the specific products found
by the search (step 540). For instance, if the target were ten,
and twenty products met all “musts” and “wants,” the buyer
may want to raise the target to twenty.

Referming to FIG. 7e, the database management system
matches the Buyer’s Profile against the Product Profile
database 200 to select those products that have the highest
correlation to the buyer’s choices. The Buyer’s Interface
displays those products 720 with the close matches, along
with the matching characteristics 722.

Referring to FIG. 7f, the buyer now gives the products
closer examination. The Buyer’s Interface shows the Prod-
uct Profile information 724 on chosen candidates, and indi-
cates whether additional information is associated with the
candidate’s Product Profile. The buyer can display this
additional information, including multimedia information,
by clicking on buttons 726. For instance, FIG. 7g shows a
scanned 1mage of the candidate’s resume. This image may
be read, printed or annotated by the buyer. Icons 730 on the
screen indicate the presence of multimedia information that
can be reviewed.

Referring to FIG. 74, the Buyer’s Interface displays the
candidate’s video or audio clips by title 222. Each clip has
two associated buttons, for instance 731 for video or 732 for
audio, which indicates the presence and nature of a clip.
With these buttons, the buyer selects specific clips for
presentation. Icons 730 cause the presentation of the selected
clips to proceed. Such prerecorded interviews provide all
buyers with a common view of a variety of information on
each candidate. FIG. 7i allows a buyer to review information
provided by references for the candidate (or product testi-
monials).

The displays and mode of multimedia presentation gen-
crated in 7/~7i may be tailored to the bandwidth of the
communications link between the seller and the database
100, such as voice and text for low-bandwidth telephone
connections or store-and-forward, or moderate-quality video
over ISDN, or real time full-motion, thirty-frame-per-second
video over ATM or Ethernet cable.

Referring to FIG. 7j, the illustrated Buyer’s Interface 500
allows the buyer to score the selected candidates. The buyer
places a numerical score on each characteristic of the
Product Profile. An overall score for each product is calcu-
lated according to weighting factors provided by the buyer
(equal weights in the example). This score is made part of
the Action Log that can be retrieved and compared with that
of other buyers in a team selection process. The uniform
presentation of information to all team members facilitates
team evaluation. FIG. 7k shows a high level view of this
Information provided for a team’s use in comparing selec-
tions. Another aspect of the process is shown in FIG. 7I:
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candidate rejections are captured with the buyer’s reasons.
This information is recorded in the Action Log for later
review or tracking of the process.

FIG. Tm shows another feature of the Buyer’s Interface,
a follow-up “memo pad” recording future actions to be taken
with each candidate. In most cases, the decision process will
be completed by personal interviews of a small number of
appropriate candidates. The Action Log is used to record
future actions, relate them to past decisions and coordinate
them among the team.

FIG. 7n 1s used to close the search session and identify the
session for future reference.

The Action Log

The Action L.og contains a record of the significant
Buyer’s Interface actions selected by a buyer. The Action
Log records each product reviewed, the buyer’s scoring
decisions, and reasons for any rejection. This information is
used by the system to support a number of services.

The buyer receives feedback that allows him to measure
the efficiency of his search process, the nature of the
products that are being reviewed and statistical reports on
relevant product offerings. For instance, the Action Log
could report how many candidates were presented, common
reasons for rejecting a large number of candidates (for
example, many candidates were rejected because they
lacked a master’s degree), statistical profiles of the candi-
dates matched in the database and those selected for further
review. The Action Log could be used to audit compliance
with equal employment opportunity requirements. Similar
statistics could be gathered to summarize multiple searches.

The seller receives feedback based upon the Action Log
that can be used to assess his product or its presentation. This
report may be presented by mail or by means of the network
depending upon the specific situation. In the personnel
search example, the candidate could be informed of the
number ol times he was matched, reviewed, selected for
interview or rejected. The candidate could also receive a
report of specific rejection reasons as well as statistical
reports of relevant Buyer’s Profile criteria that could Iead to
his seeking additional training or job experience or modi-
fying his career objectives.

A powerful aspect of the system in the personnel appli-
cation 1s its use to address issues of bias in hiring practices.
Certain personal information on candidates is collected at
the same time as the Product Profile. This information is
defined by federal or local laws or by corporate policy. It
includes the candidate’s age, sex, religion, national origin,
etc. This information is not a part of the Product Profile
because it 1s not used in the database matching process.
Further it 1s not presented to the hiring manager by the
Buyer’s Interface, which specifically denies access to it.
Thus the system acts to ensure that, at least in the first cut
stage, candidates are reviewed only upon the basis of their
profile information.

The record of the buyer’s actions in the Action Log
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candidates as well as specific rejection reasons. As such it
supports an objective measure of compliance with hiring
regulations.

The Action Log also is the basis for billing for system
services. In general, both buyers and sellers would pay a
subscription fee for access to the system. Charges could also
be made for connect time, communications costs, database
storage and other system services. Each match that results in
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buyer or seller depending upon the application.
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The Network

Referring again to FIG. 1, because the availability of
network facilities varies greatly among users, and network
technology continues to evolve, the system is designed to
function over a varniety of networks, and adapt to the network
currenily available. The Seller’s and Buyer’s Interfaces can
be tailored to individual sellers’ and buyers’ network band-
width and cost considerations. The nature of the network
will affect cost, degree of interactivity, and types of media
available to the seller and buyer.

In the simplest and lowest-cost cases, either a seller or a
buyer can communicate with the product database by mail-
ing a diskette with either a Product Profile or a Buyer’s
Profile. The Seller’s or Buyer’s Interface may run on the
seller’s or buyer’s personal computer in a standalone mode. -
The diskette 1s submitted to the database server to do the
database update for the seller or the database query for the
buyer. For a buyer, a diskette is mailed back with Product
Profile hits.

Alternately, high-bandwidth channels may connect Sell-
er’s Interface 300 to database server 200, or database server
200 to Buyer’s Interface 500, to deliver full-motion video
interactively. These connections may be Ethernet, higher
capacity LAN networks, high speed ISDN, T1 or ATM wide
area networks.

Mid-bandwidth channels, such as wide area networks
using basic rate ISDN or high speed modem connections,
could be accommodated either by reducing the quality of the
video or by lengthening response time.

Alternately, low-bandwidth channels, such as a low-speed
modem, could be accommodated by reducing quality of
video, increasing length of response time, or reducing some
of the content, for instance by providing text and voice but
not video. |

Buyers may be automatically notified of new products of
interest. The database server 200 would evaluate all newly
entered product information against each active Buyer’s
Profile. When a new product is added to the database that
would have been selected 1n an earlier interactive session, a
notification is sent to the appropriate buyer, by FAX, a voice
message or electronic mail.

Additional Applications

There are a large number of additional applications that
involve similar purchasing decisions, and to which the
system is applicable. Applications that are transaction-ori-
ented and require matching of criteria as a part of the
decision making process can use a system that identifies and
mechanizes a core set of criteria, augments it with multi-
media information and automates the process of collection
and presentation of the information.

Referming to FIG. 8a, an example of such an application
1s the matching of entrepreneurs and investors. The goal is
to characterize the nature of a business opportunity and
match it to the interests of an investor. In this application the
required Profile Template of the Product Profile could con-
tain information such as:

business nature: manufacturing, pharmaceutical, transpor-
tation, etc.

technologies involved: electronics, materials, chemical,
etc.

stage of development of the enterprise
geographical location

capital requirements

In addition to question and answer interviews similar to
those of the personnel search application, the multimedia
information would include pro forma financial information




5,592,375

15

in spreadsheet format, product specifications, video product
demonstrations, and presentations by the company princi-
pals. The buyer’s review process is similar to that of the
personnel search application with the addition of the finan-
cial parameters.

Referring to FIG. 8b, real estate has a reduced emphasis
upon the “interview”’ material. The Product Profile could
describe zoning, location, transportation accessibility, and/
Or capacity, as well as financial information. The multimedia
database could include floor plans and engineering draw-
ings.

Theatrical casting is an extension of the personnel search
application, with more emphasis on video clips of prior work
or “automated auditions” for a particular part.

Consumer or commercial product selection involves use
of a wide area network coupled with a broad band video
delivery “highway”. As the system is designed to be net-
work-independent, it can provide the coupling of structured
information and multimedia presentation to broker transac-
tions of consumer goods and services. Automobiles, travel,
white goods, and fashions are further examples of applica-
tions that the system can address.

Other embodiments are within the following claims.

What 1s claimed is:

1. A computer-implemented system for assisting an
employer’s hiring decision from among a pool of candi-
dates, the system comprising:

a computer,

a database stored on said computer containing informa-
tion, including multimedia information, descriptive of
respective ones of said candidates, descriptive infor-
mation for one of said candidates comprising a plurality
of profile vectors, each comprising multiple indepen-
dently-represented database entries of said database,
the entries of each said profile vector being associated
with the other entries in said profile vector but inde-
pendent of entries of other said profile vectors for the
same candidate;

a seller 1nterface executed on a computer for enabling said
candidates to interactively enter said descriptive infor-
mation, including said multimedia information and said

profile vectors, into said database; and

a buyer interface executed on a computer for:
enabling said employer interactively to specify a
description of a desired prospective employee,
including specifying desired combinations of the
associated entries of said profile vectors,
matching said desired employee description against
candidate descriptive information stored in said data-
base, the matching using approximate-comparison
logic to select, from among said descriptive infor-
mation, those at least approximately matching said
desired employee description, the approximate-com-
panson logic including “want”, “must”, and
weighted logic requirements;
displaying to said employer a list of summary descrip-
tions of said selected descriptive information, the
summary descriptions of said list being rank-ordered
according to the closeness of the match to said
desired employee profile wherein some entries of
said profile do not match said candidate entered
descriptive information, and
making perceptible said multimedia information in
response to an interactive selection request from
among said rank-ordered list by said employer.
2. The system of claim 1, wherein:

said seller interface requires entry by said candidate of at
least a predefined minimum set of information about
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said candidate before storing said descriptive informa-
tion about said candidate into said database.
3. The system of claim 1, wherein:

said buyer interface records selecting or reviewing actions
of said employer in an action log for later review.
4. The system of claim 3, further comprising:

a report generator for extracting information from said
action log to provide feedback information to said
candidate.

5. The system of claim 3, further comprising:

a report generator for extracting information from said
action log to provide feedback information to said
employer.

6. The system of claim 1, further comprising:

automatic notification means for notifying said employer
of descriptive information newly-entered into said
database that matches selection criteria previously
specified by said employer.

7. The system of claim 1, wherein said buyer interface
further has three modes of operation, a first mode for
specifying selection criteria for selecting descriptive infor-
mation from said database, a second mode for presenting to
satd employer a summary of the descriptive information
matching said selection criteria, and a third mode for pro-
viding to said employer a detailed presentation of selected
descriptive information matching said selection criteria.

8. The system of claim 1, wherein:

at least one of said seller interface and said buyer interface
has two modes, a first mode having relatively slower
interactivity for use with a low-bandwidth communi-
cations channel for communicating with said database,
and a second mode having relatively faster interactivity
tor use with a high-bandwidth channel, and

means for selecting the mode depending upon the channel

being used.

9. A computer-implemented method for interactively
assisting an employer’s hiring decision from among a pool
of available candidates the method comprising the steps of:

accepting from an employer, an employer profile descrip-

tion of a candidate he wishes to employ:

matching said employer profile against candidate profiles
stored in said database, said candidate profiles includ-
ing multimedia information descriptive of respective
ones of said candidates, the matching using approxi-
mate-comparison logic to select, from among said
candidate profiles, those at least approximately match-
ing said employer profile, the approximate-comparison
logic including “want”, “must”, and weighted logic
requirements;

displaying to said employer a list of summary descriptions
of said selected candidate profiles, the summary
descriptions of said list being rank-ordered according to
the closeness of the match to said employer profile
wherein some entries of said employer profile do not
match said candidate;

accepting from said employer choices from among said
displayed summary candidate profiles; and

making perceptible to said employer said multimedia
information associated with said employer choices of
candidate profiles.

10. The method of claim 9, further comprising the steps

of:

storing, as part of said candidate profile information for
one of said candidates, profile vectors of information,
the candidate information of each said profile vector
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being associated with other candidate information in accumulating selection preferences of a plurality of
said profile vector but independent of information of employers each of whom have reviewed a plurality of

said selected candidates, and

: . . : : presenting said accumulated preferences to said
said matching step comprises the steps of matching said employer, for assisting said employer in making a final

employer profile against said profile vectors. hiring decision from among said selected candidates.
11. The method of claim 9, further comprising the steps

of: % % % k¥

other said profile vectors for the same candidate, and
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